TRIGONOMETRIC IDENTITIES 


LESSON 
Learning Outcomes and Assessment Standards 


Learning Outcome 3: Space, shape and measurement 
Assessment Standard 
Derive and use the following identities: 


e tang =528 


e sin?60+cos*8=1 


Overview 


In this lesson you will: 
e Use x, yand rto derive the above two identities. 
e Use the above identities to simplify trigonometric expressions. 
e Use the above identities to prove more complicated trigonometric 


identities. 
Lesson 


To simplify or prove trig expressions or identities, we need to change everything 
to sin 8 and/or cos 0. 


sin 8 


so tan Oat 


2. The magic ONE of trigonometry 
By Pythagoras xe+year 
=r ta is 

ro) 
but==cos 6 and > = sin 0 


so cos?8+sin?0=1 


Very important: sin’ 6 = 1 - cos’ 0 
cos? = 1 - sin’ 0 


G) Let's use what we have learnt 
eee ee | ages 
is Simplify: ea! sin? 0) 
@ Solution 


ate 2Q= ; a 
cos2p * COS 0 = 1 (Using 1 —sin?®@ = cos? 0) 


sin 0 1 1 


2. Prove: 1+cos0 ‘ tand tanOxcos6 


Solution 


When we prove an identity we have to show that what is on the LHS is exactly 
what is written on the RHS. So sometimes we need to simplify both to show 
this. Remember to keep the sides separate. 


1 __cOsx 
Prove that cosy + tan x =7— 5 


: 1 sin x 
LHS: Cosx + Cos x 


—1+sinx, 1~-sinx 
COs xX 1-sinx 


1 -sin’x 
~cos x(1 - sin x) 
cos? X __cosx 
“cos x(1-sinx) 1-sinx 


* LHS = RHS 


3. Prove that in @:tan®_ 4, __1 
1-cos0 cos 0 


Proof: 
: sin 0 


sin cos 0 
LHS =; -—cos 0 =i 


- sin? 0 

~ cos 0(1 — cos 8) 

__{l=cos*®) 1 
cos @(1 - cos 8) 


__(1—cos 6)(1 + cos 8) 


~ cos 0(1 - cos 0 “il 
—1+cos@_ cos? 
cos 8 cos 8 
— 1+ cos 0-cos 8 
cos 0 
__1 
cos 8 
= RHS 
1 2_ 1-sinx 
4. Prove a= ~tanx) = ae 
Solution 
1 sin x \? _ sinx 
LHS leaks COS x | (tan X =¢os5x) 
zai 2 
= (13 8in2) (LCD cos x) 
_ (1-sinx) a a) 
a sian (cos x=1-sin x) 
(1 - sin x)? 


(1 sin.(1 + sina) (a? - b? = (a -b)(a + b)) 
_ 1-sinx 
~14sinx 


=RHS 
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INDEPENDENT NEWSPAPERS 


5. Prove: 


sinA 1+cosA_ 2 
1+cosA sinA sinA 


sin 2007° 1+ cos 2007° 
1 +cos 2007° sin 2007° 


a) 


b) Hence evaluate 


Solutions 
a) sinA 1+cosA _ 2 
1+cosA sinA sinA 
sin? A + (1 + cos A)? 
LHS sin A(1 + cos A) 
_ sin? A + 1+2cos A +cos?A 
~ sin A(1 + cos A) 
= 2+2cos A 
(sin A)(1 + cos A) 
_  2(1+cos A) 
~ sin A(1 + cos A) 
ee 
~ sinA RHS 
b) | Weproved ee zitoosx 2. 
+cosx sin x sin x 
so sin 2007° 1+ cos 2007° 
1 + cos 2007° sin 2007° 
a 
sin 2007° 
= -4,405 
Activity 
. -¢ tan?0- 1 
1. — Simplify cage 
2. Simplify 1° sin? @ + cos? 0 
. . 1 cos A 
3. Simplify sinA tanA 
: : 2 2 sin? o 
4. Simplify tan? acos? a+ ant 
5 Prove sinA-sin?A _ 1 


cosA-cos?A tanA 


6. Prove V/1+2sin O0cos 8 =sin8+ cos 0 


7 Prove 1-tanx —cos x — sin x 
. l+tanx cosx+sinx 
tan?a _ oso 
8. Prove jaune on 
3 2 
9. Prove [as- sin x| = - cos*x 
1-2cos?0 _ _ 1 
10. Prove cos @sin 0 =tan@ tan@ 
1 1 = 1 
11. Prove sin?A tanAsinA 1+cosA 
@ 12. Prove tan? @° sin? a = tan? o x sin? o 
in2 
13: Prove "<1 =cos'a 


1+cosa@ 


14 Prove sinx_ 1+cosx 
cos Xx sin x 
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